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(57)Abstract: 





PROBLEM TO BE SOLVED: To provide a light measuring 
device performing will induction with which a subject can 
grasp initiation and completion of a brain activity and a 
change of the concentration of a metabolite in the body 
easily. 

SOLUTION: The device having a light irradiator and a 
light detector both being in contact with a subject to 
measure the change of the concentration of the 
metabolite in the body by the use of light has a device 
that displays an actual time for a change of the intensity 
of the light transmitted through the subject or the 
concentration or the change of the concentration of the 
metabolite in the body calculated by the change of the 
intensity of the light and an exhibition device that 
stimulates a sight of the subject for making the subject ^ 
to recognize initiation and completion of the brain S< { 

activity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the optical metering device which measures the concentration of the metabolite of 
an inspected object in the living body, or concentration change using light the optical exposure 
machine and photodetector which are contacted on an inspected object, and luminous-intensity 
change which spread the interior of an inspected object — or The optical metering device 
characterized by having the display which displays the concentration of a metabolite in the living 
body or concentration change for which it asked from the change on the strength, and 
presentation equipment which the vision of an inspected object is stimulated [ equipment ] and 
makes an inspected object recognize initiation or termination of a cerebral activity. 
[Claim 2] It is the optical metering device characterized by displaying the bar which the above- 
mentioned presentation equipment shows initiation of a brain activity, and termination of a brain 
activity in an optical metering device according to claim 1 on the screen of the above-mentioned 
display. 

[Claim 3] It is the optical metering device characterized by displaying the figure the above- 
mentioned presentation equipment shows the time amount to initiation of a brain activity, and 
termination of a brain activity to be clearly in an optical metering device according to claim 1 on 
the screen of the above-mentioned display. 

[Claim 4] In the optical metering device which measures the concentration of the metabolite of 
an inspected object in the living body, or concentration change using light the optical exposure 
machine and photodetector which are contacted on an inspected object, and luminous-intensity 
change which spread the interior of an inspected object — or The optical metering device 
characterized by having the display which displays the concentration of a metabolite in the living 
body or concentration change for which it asked from the change on the strength, and 
presentation equipment which the acoustic sense of an inspected object is stimulated 
[ equipment ] and makes an inspected object recognize initiation or termination of a cerebral 
activity. 

[Claim 5] It is the optical metering device which has a loudspeaker further in optical 
measurement inversion according to claim 4, and is characterized by the above-mentioned 
presentation equipment directing initiation of a brain activity, and termination of a brain activity 
on an inspected object to a sound through the above-mentioned loudspeaker. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Metabolite concentration in the living body or its concentration change is 
measured using light, and it is related with the optical metering device which performs volition 
induction for controlling a device using the measurement result. 
[0002] 

[Description of the Prior Art] The localized cerebral function is measured and the living body 
input unit and biological control equipment which control judgment equipment, the alarm of a 
vehicle, a medical-application diagnosis and an alarm, the lie detector, declaration-of-intention 
equipment, a data transmission unit, etc. whenever [ computer, game, environment control unit, 
and study ] are indicated in JP,9-149894,A by inputting into an external device, this input device 
and biological control equipment — an inspected object — the optical fiber for an exposure, and 
the optical fiber for detection — the scalp of an inspected object — it equips upwards. The 
optical fiber for an exposure is connected with the light source represented by semiconductor 
laser, light emitting diode, and the lamp, and the scalp — light is irradiated to an inspected object 
in a top. Although body tissues are strongly scattered about in light, the part passes the cerebral 
cortex which the higher brain function represented by movement, feeling, and language 
concentrates, and reaches to the scalp about 30mm away from the optical exposure location (in 
the case of an adult). This location is equipped with the optical fiber for detection, and the 
transmitted luminous intensity is detected. Transmitted light reinforcement is changed into an 
electric signal from an optical signal using the photoelectric element represented by a 
photodiode and the photomultiplier tube. 

[0003] Here, if a brain is made to work by moving the body, considering an object or praying, the 
blood volume in the cerebral cortex will change. In order that the hemoglobin in blood (an 
oxyhemoglobin, reduced hemoglobin) may absorb the light (for example, near-infrared light) used 
for measurement, the quantity of light which reached to the optical fiber for detection will 
decrease, if the amount of hemoglobin increases with a brain activity. For this reason, change of 
the detected luminous intensity reflects a cerebral activity. Change of the luminous intensity 
which spread in the living body [ this ] is detected, and control of the living body input unit 
inputted into an external device according to that variation and biological control equipment is 
proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to realize control of a living body input unit 
and biological control equipment, because an inspected object controls a cerebral activity The 
period which is measuring body tissue transmitted light reinforcement in case an inspected 
object is in a rest condition, Synchronizing with the period which is measuring the body tissue 
transmitted light reinforcement of ** which made the specific cerebral function (it has localized) 
work, an inspected object needs to activate the condition of being in a rest condition, and 
specific cerebral functions (for example, the motor area, a sensory area, the speech center, etc.), 
respectively. In order to realize this activation efficiently, the following two devices are needed. 
[0005] In the first place, it is necessary to show concretely the timing which makes a brain work 



to an inspected object from a living body input unit or biological control equipment Synchronize 
with this presentation and the second is made to start and end a cerebral activity further, and if 
an inspected object can grasp change of the detection light reinforcement generated as a result, 
it will enable the inspected object itself to grasp a cerebral activity situation (transfer situation 
of an intention). 
[0006] 

[Means for Solving the Problem] In this invention, optical measurement ****** possessing two 
following presentation equipments is offered. In the first place, initiation or termination of a brain 
activity is shown to an inspected object by stimulating the vision or the acoustic sense of an 
inspected object 

[0007] Concentration change of the metabolite in the living body for which the second is asked a 
change on the strength [ optical ] which spread in the living body, or after this so that the 
inspected object itself can recognize initiation of a brain activity or concentration change of the 
metabolite in the living body accompanying termination is shown to an inspected object 
[0008] 

[Embodiment of the Invention] (Example) The example about this invention is henceforth 
explained concretely using drawing. 

[0009] Drawing 2 shows the typical equipment configuration of the optical metering device which 
performs volition induction based on this invention. 2-1 is the light source represented by 
semiconductor laser, light emitting diode, and the lamp, and the tip of this light source touches 
the tip of the optical waveguide 2-2 for an optical exposure represented by a silica system 
optical fiber, the optical fiber made of acrylic resin, and the optical fiber made of a fluororesin. 
and another tip of this optical waveguide — the scalp of the inspected object 2-3 — it is lightly 
in contact the top. the optical waveguide 2-4 for photodetection which, on the other hand, used 
the same material as the optical waveguide 2-2 for an optical exposure — the scalp of the 
inspected object 2-3 — it is lightly in contact upwards, here — the scalp — if arrangement 
spacing of the upper optical waveguide 2-2 for an optical exposure and the optical waveguide 2- 
4 for detection is arranged at intervals of 30 millimeters in an adult, it can measure most 
efficiently the blood volume change by the cerebral cortex which exists inside a skull and the 
higher brain function of a Homo sapiens proper concentrates However, since the structure of a 
human brain has large individual difference, there is what is limited to this arrangement spacing 
that is 30 millimeters. [ no ] Moreover, if an intention is transmitted by activating a motor 
function for example, it is desirable to arrange these optical waveguides so that it may become 
the motor area directly under the middle point of the optical waveguide for an optical exposure 
(2-2), and the optical waveguide for photodetection (2-4). It is because the sensibility of blood 
volume change directly under [ of this middle point ] is max. 2-5 is a photoelectric element which 
changes into an electric signal the transmitted light reinforcement which spread the optical fiber 
for photodetection. An avalanche photodiode and the photomultiplier tube are mentioned as a 
concrete gestalt of this photoelectric element. 2-6 is a central control unit This central control 
unit controls the output reinforcement of the light source (2-1), or changes into digital value the 
propagation light reinforcement in the living body changed using the photoelectric element (2-5) 
from an analog value. This digitized signal strength is transmitted to the computer (2-7) 
represented to a personal computer and a workstation. In this computer, it provides at least any 
of a display (2-8) and a loudspeaker (2-9) they are. The screen configuration of this display (2-8) 
is explained using the following drawing 1 . Moreover, by this drawing 2 , the one light source (2- 
1), one photoelectric element (2-5), one optical waveguide for an optical exposure (2-2), and one 
optical waveguide for detection (2-4) are used, and the equipment configuration Fig. in the case 
of carrying out one-channel measurement is shown. However, the optical metering device which 
performs intention induction offered by this example is not limited to this one-channel 
measurement, and multi-channel measurement can also carry it out satisfactory at all. 
[0010] Next, how to measure change of metabolite concentration in the living body is explained 
using the measurement approach shown in drawin g 2 ( drawing 3 R> 3). first, the measurement 
approach shown in drawing 2 — using — the optical waveguide for an optical exposure (2-2), 
and the optical waveguide for detection — (2-4) — the scalp of an inspected object (2-3) — it 



is assumed that it made it contact upwards. As for a human brain, a skull (3-1), a cerebrospinal 
fluid layer (3-2), the cerebral cortex (3-3), etc. exist in the shape of a layer inside the scalp. 3-4 
is the optical waveguide for an optical exposure, and touches the scalp lightly. Body tissues are 
strongly scattered about in light A part of scattered light reaches via the cerebral cortex which 
exists inside a skull and the higher brain function of a Homo sapiens proper is concentrating to 
the point of contact of the optical waveguide for detection and the scalp which were shown in 3- 
5. Here, if a brain works, in order to supply oxygen and a glucose to the activity part of a cranial 
nerve cell, the blood volume in the cerebral cortex changes (3-6). The hemoglobin in blood (an 
oxyhemoglobin, reduced hemoglobin) absorbs the light used for measurement. Here, it is most 
desirable to use near-infrared light (wavelength: before or after 800 nanometers) with high (for 
water and protein in a living body to be hard to be absorbed) body tissue permeability for 
measurement. For this reason, for example, if the blood volume of the cerebral cortex increases 
because a brain works, the luminous intensity detected will decrease. 

[0011] It explains using the screen block diagram of the intention guide using the equipment 
configuration and measurement principle which were shown in these drawing 2 and drawing 3 
( drawing 1 ). 1-1 is a screen. On this screen, the axis of abscissa (1-2) and the axis of ordinate 
(1-3) are displayed. Each axis of abscissa and an axis of ordinate mean measurement time 
amount and transmitted light reinforcement respectively. Moreover, the continuous line in 
drawing (1-4) shows transmitted light reinforcement. Change of this transmitted light 
reinforcement is displayed in the real time during measurement In addition, since change of this 
transmitted light reinforcement reflects a cerebral activity, even if it displays concentration 
change (an oxyhemoglobin, reduced hemoglobin, all hemoglobin) of the metabolite in the living 
body for which it asked from a transmitted light change on the strength, it is satisfactory in any 
way. As a display means to notify of initiation and termination of a brain activity, the bar in which 
"initiation of a brain activity" shown in 1-5 and 1-6 and "termination of a brain activity" are 
shown is displayed on an inspected object on a screen by this example. Initiation of 
measurement displays transmitted light reinforcement on a screen. The inspected object is made 
into the rest at this time. And when the start time of a brain activity comes, for example, an 
inspected object makes a brain work by moving bodily [ some ] or considering an object. 
Furthermore, if the end time of a brain activity comes, an inspected object will be again changed 
into a rest condition. 

[0012] The measurement approach shown in drawing 1 and the method of showing initiation and 
termination of a brain activity to an inspected object similarly are shown in drawing 4 . 4-1 is the 
display screen and the axis of ordinate (4-2) and the axis of abscissa (4-3) are displayed on this 
screen. Each axis of abscissa and an axis of ordinate mean measurement time amount and 
transmitted light reinforcement respectively. Furthermore, transmitted light reinforcement (4-4) 
is displayed in the real time on the graph using these axes of ordinate and an axis of abscissa. 
Furthermore, on this screen, the figure (4-5) which specifies the time amount to task initiation 
and the end of task exists. In this drawing, the time amount to the end of task is specified. Since 
residual time is shown, it can grasp whether an inspected object should just make the time 
amount of after how much, and a brain work. 

[0013] Next, it explains using the approach of showing concentration change of the metabolite in 
the living body called for initiation of a brain activity, termination and luminous-intensity change 
that spread in the living body, or from now on to an inspected object, using the loudspeaker (2-9) 
and display (2-8) which were shown in drawing 2 ( drawing 5 ). 5-1 shows the screen which 
displays luminous-intensity change which spread in the living body it is displayed in the living 
body on a display (2-8). Although luminous-intensity change which spread in the living body it 
detected in the living body using the optical waveguide for detection (2-4) is illustrated in this 
example, even if it is displaying the concentration of metabolites (an oxyhemoglobin, the reduced 
hemoglobin, myoglobin, etc.) in the living body or concentration change calculated from this 
change on the strength in addition to this example, it is satisfactory in any way. Luminous- 
intensity change which spread in the living body [ this ] is expressed as real time at the time of 
measurement Synchronizing with the display of luminous-intensity change which spread in the 
living body [ this ], a sound is emitted from a loudspeaker to the timing shown in 5-2. In this 



example, termination of the brain activity by 5-4 by initiation of a brain activity is directed to an 
inspected object 5-3. As for the sound which directs initiation of the brain activity shown in 5-3 
to an inspected object, and the sound which directs termination of the brain activity which 
showed 5-4, it is desirable for the tone quality represented by the reinforcement, the frequency, 
etc. to differ. It is because such a device enables it to recognize initiation and termination of a 
brain activity clearly. 

[0014] Next, the result of having detected the optical reinforcement which spread and detected 
the organization in the living body using the example shown in drawing 1 and drawin g 2 is shown 
in drawing 6 . In this measurement, the optical waveguide 2-2 for an optical exposure and the 
optical waveguide 2-4 for photodetection have been arranged at intervals of 30 millimeters on 
the "motor area" on the left semi-sphere of the inspected object 2-3. Moreover, in 0 - 30 
seconds in a graph, and 50 - 80 seconds, the inspected object suited the rest condition. On the 
other hand, in 30 - 50 seconds, gripping (a par is repeated by 1 Hertz as janken is good) of the 
right hand of an inspected object was carried out. The transmitted light reinforcement in a 
gripping period is small as compared with the rest condition which it is before or after this 
period. This corresponds with the increment in the blood volume accompanying a cerebral 
activity. 

[0015] Although the example of representation has so far been given and explained about the 
optical metering device concerning this invention, the applied technology of the following [ using 
this equipment ] is realizable further. 

[0016] (1) The patient's of a patient's intention transport unit ALS with difficult utterance 
(amyotrophic lateralsclerosis) muscular power declines gradually. Consequently, transfer of the 
intention represented by conversation becomes difficult. However, if a brain works by considering 
an object, consequently the concentration of a metabolite in the living body changes, it will 
become possible to aim at communication by measuring the concentration or concentration 
variation. 

[0017] (2) In rehabilitation drawing 6 using biofeedback, the blood volume change accompanying 
gripping actuation of a finger within a brain is displayed. An inspected object can know the blood 
volume change within initiation of gripping, termination, and the brain accompanying a series of 
actuation on a screen. For example, suppose that there were those to whom the function to 
move a hand fell according to a certain accident etc. Since the activation situation of the motor 
area is displayed on the screen shown in drawing 6 using the intention guide shown in drawing 1 
and drawing 2 , it becomes possible to train looking at this. 

[0018] (3) It is possible to measure blood volume change in the example shown in application 
drawing 2 to a game machine. Moreover, it is also possible to control change of blood volume by 
changing the frequency where a finger is moved. For this reason, two or more persons' blood 
volume change is measured quantitatively, and the application to the game machine which makes 
it compete for blood volume change using that measurement result is attained. 
[0019] 

[Effect of the Invention] By using the optical metering device which performs volition induction 
based on this invention, it enables an inspected object to grasp the time correspondence about 
initiation and termination of a brain activity as the concentration of a metabolite in the living 
body or concentration change accompanying luminous-intensity change or the brain activity 
which spread in the living body [ one's ]. 
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TECHNICAL FIELD 

[Field of the Invention] Metabolite concentration in the living body or its concentration change is 
measured using light, and it is related with the optical metering device which performs volition 
induction for controlling a device using the measurement result. 
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PRIOR ART 



[Description of the Prior Art] The localized cerebral function is measured and the living body 
input unit and biological control equipment which control judgment equipment, the alarm of a 
vehicle, a medical-application diagnosis and an alarm, the lie detector, declaration-ofHntention 
equipment, a data transmission unit, etc. whenever [ computer, game, environment control unit, 
and study ] are indicated in JP,9-149894,A by inputting into an external device, this input device 
and biological control equipment — an inspected object — the optical fiber for an exposure, and 
the optical fiber for detection — the scalp of an inspected object — it equips upwards. The 
optical fiber for an exposure is connected with the light source represented by semiconductor 
laser, light emitting diode, and the lamp, and the scalp — light is irradiated to an inspected object 
in a top. Although body tissues are strongly scattered about in light, the part passes the cerebral 
cortex which the higher brain function represented by movement, feeling, and language 
concentrates, and reaches to the scalp about 30mm away from the optical exposure location (in 
the case of an adult). This location is equipped with the optical fiber for detection, and the 
transmitted luminous intensity is detected. Transmitted light reinforcement is changed into an 
electric signal from an optical signal using the photoelectric element represented by a 
photodiode and the photomultiplier tube. 

[0003] Here, if a brain is made to work by moving the body, considering an object or praying, the 
blood volume in the cerebral cortex will change. In order that the hemoglobin in blood (an 
oxyhemoglobin, reduced hemoglobin) may absorb the light (for example, nearHnfrared light) used 
for measurement, the quantity of light which reached to the optical fiber for detection will 
decrease, if the amount of hemoglobin increases with a brain activity. For this reason, change of 
the detected luminous intensity reflects a cerebral activity. Change of the luminous intensity 
which spread in the living body [ this ] is detected, and control of the living body input unit 
inputted into an external device according to that variation and biological control equipment is 
proposed. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] By using the optical metering device which performs volition induction 
based on this invention, it enables an inspected object to grasp the time correspondence about 
initiation and termination of a brain activity as the concentration of a metabolite in the living 
body or concentration change accompanying luminous-intensity change or the brain activity 
which spread in the living body [ one's ]. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In order to realize control of a living body input unit 
and biological control equipment, because an inspected object controls a cerebral activity The 
period which is measuring body tissue transmitted light reinforcement in case an inspected 
object is in a rest condition. Synchronizing with the period which is measuring the body tissue 
transmitted light reinforcement of ** which made the specific cerebral function (it has localized) 
work, an inspected object needs to activate the condition of being in a rest condition, and 
specific cerebral functions (for example, the motor area, a sensory area, the speech center, etc.), 
respectively. In order to realize this activation efficiently, the following two devices are needed. 
[0005] In the first place, it is necessary to show concretely the timing which makes a brain work 
to an inspected object from a living body input unit or biological control equipment Synchronize 
with this presentation and the second is made to start and end a cerebral activity further, and if 
an inspected object can grasp change of the detection light reinforcement generated as a result, 
it will enable the inspected object itself to grasp a cerebral activity situation (transfer situation 
of an intention). 
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MEANS 



[Means for Solving the Problem] In this invention, optical measurement ****** possessing two 
following presentation equipments is offered. In the first place, initiation or termination of a brain 
activity is shown to an inspected object by stimulating the vision or the acoustic sense of an 
inspected object 

[0007] Concentration change of the metabolite in the living body for which the second is asked a 
change on the strength [ optical ] which spread in the living body, or after this so that the 
inspected object itself can recognize initiation of a brain activity or concentration change of the 
metabolite in the living body accompanying termination is shown to an inspected object. 
[0008] 

[Embodiment of the Invention] 
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EXAMPLE 



(Example) The example about this invention is henceforth explained concretely using drawing. 
[0009] Drawing 2 shows the typical equipment configuration of the optical metering device which 
performs volition induction based on this invention. 2-1 is the light source represented by 
semiconductor laser, light emitting diode, and the lamp, and the tip of this light source touches 
the tip of the optical waveguide 2-2 for an optical exposure represented by a silica system 
optical fiber, the optical fiber made of acrylic resin, and the optical fiber made of a fluororesin. 
and another tip of this optical waveguide — the scalp of the inspected object 2-3 — it is lightly 
in contact the top. the optical waveguide 2-4 for photodetection which, on the other hand, used 
the same material as the optical waveguide 2-2 for an optical exposure — the scalp of the 
inspected object 2-3 — it is lightly in contact upwards, here — the scalp — if arrangement 
spacing of the upper optical waveguide 2-2 for an optical exposure and the optical waveguide 2- 
4 for detection is arranged at intervals of 30 millimeters in an adult, it can measure most 
efficiently the blood volume change by the cerebral cortex which exists inside a skull and the 
higher brain function of a Homo sapiens proper concentrates However, since the structure of a 
human brain has large individual difference, there is what is limited to this arrangement spacing 
that is 30 millimeters. [ no ] Moreover, if an intention is transmitted by activating a motor 
function for example, it is desirable to arrange these optical waveguides so that it may become 
the motor area directly under the middle point of the optical waveguide for an optical exposure 
(2-2), and the optical waveguide for photodetection (2-4). It is because the sensibility of blood 
volume change directly under [ of this middle point ] is max. 2-5 is a photoelectric element which 
changes into an electric signal the transmitted light reinforcement which spread the optical fiber 
for photodetection. An avalanche photodiode and the photomultiplier tube are mentioned as a 
concrete gestalt of this photoelectric element. 2-6 is a central control unit. This central control 
unit controls the output reinforcement of the light source (2-1), or changes into digital value the 
propagation light reinforcement in the living body changed using the photoelectric element (2-5) 
from an analog value. This digitized signal strength is transmitted to the computer (2-7) 
represented to a personal computer and a workstation. In this computer, it provides at least any 
of a display (2-8) and a loudspeaker (2-9) they are. The screen configuration of this display (2-8) 
is explained using the following drawing 1 . Moreover, by this drawing 2 , the one light source (2- 
1), one photoelectric element (2-5), one optical waveguide for an optical exposure (2-2), and one 
optical waveguide for detection (2-4) are used, and the equipment configuration Fig. in the case 
of carrying out one-channel measurement is shown. However, the optical metering device which 
performs intention induction offered by this example is not limited to this one-channel 
measurement, and multi-channel measurement can also carry it out satisfactory at all. 
[0010] Next, how to measure change of metabolite concentration in the living body is explained 
using the measurement approach shown in drawing 2 ( drawing 3 R> 3). first, the measurement 
approach shown in drawing 2 — using — the optical waveguide for an optical exposure (2-2), 
and the optical waveguide for detection — (2-4) — the scalp of an inspected object (2-3) — it 
is assumed that it made it contact upwards. As for a human brain, a skull (3-1), a cerebrospinal 
fluid layer (3-2), the cerebral cortex (3-3), etc. exist in the shape of a layer inside the scalp. 3-4 
is the optical waveguide for an optical exposure, and touches the scalp lightly. Body tissues are 



strongly scattered about in light A part of scattered light reaches via the cerebral cortex which 
exists inside a skull and the higher brain function of a Homo sapiens proper is concentrating to 
the point of contact of the optical waveguide for detection and the scalp which were shown in 3- 
5. Here, if a brain works, in order to supply oxygen and a glucose to the activity part of a cranial 
nerve cell, the blood volume in the cerebral cortex changes (3-6). The hemoglobin in blood (an 
oxyhemoglobin, reduced hemoglobin) absorbs the light used for measurement. Here, it is most 
desirable to use near-infrared light (wavelength: before or after 800 nanometers) with high (for 
water and protein in a living body to be hard to be absorbed) body tissue permeability for 
measurement. For this reason, for example, if the blood volume of the cerebral cortex increases 
because a brain works, the luminous intensity detected will decrease. 

[001 1] It explains using the screen block diagram of the intention guide using the equipment 
configuration and measurement principle which were shown in these draw ing 2 and drawing 3 
( drawing 1 ). 1-1 is a screen. On this screen, the axis of abscissa (1-2) and the axis of ordinate 
(1-3) are displayed. Each axis of abscissa and an axis of ordinate mean measurement time 
amount and transmitted light reinforcement respectively. Moreover, the continuous line in 
drawing (1-4) shows transmitted light reinforcement. Change of this transmitted light 
reinforcement is displayed in the real time during measurement In addition, since change of this 
transmitted light reinforcement reflects a cerebral activity, even if it displays concentration 
change (an oxyhemoglobin, reduced hemoglobin, all hemoglobin) of the metabolite in the living 
body for which it asked from a transmitted light change on the strength, it is satisfactory in any 
way. As a display means to notify of initiation and termination of a brain activity, the bar in which 
"initiation of a brain activity" shown in 1-5 and 1-6 and "termination of a brain activity" are 
shown is displayed on an inspected object on a screen by this example. Initiation of 
measurement displays transmitted light reinforcement on a screen. The inspected object is made 
into the rest at this time. And when the start time of a brain activity comes, for example, an 
inspected object makes a brain work by moving bodily [ some ] or considering an object 
Furthermore, if the end time of a brain activity comes, an inspected object will be again changed 
into a rest condition. 

[0012] The measurement approach shown in drawing 1 and the method of showing initiation and 
termination of a brain activity to an inspected object similarly are shown in drawing 4 . 4-1 is the 
display screen and the axis of ordinate (4-2) and the axis of abscissa (4-3) are displayed on this 
screen. Each axis of abscissa and an axis of ordinate mean measurement time amount and 
transmitted light reinforcement respectively. Furthermore, transmitted light reinforcement (4-4) 
is displayed in the real time on the graph using these axes of ordinate and an axis of abscissa. 
Furthermore, on this screen, the figure (4-5) which specifies the time amount to task initiation 
and the end of task exists. In this drawing, the time amount to the end of task is specified. Since 
residual time is shown, it can grasp whether an inspected object should just make the time 
amount of after how much, and a brain work. 

[0013] Next, it explains using the approach of showing concentration change of the metabolite in 
the living body called for initiation of a brain activity, termination and luminous-intensity change 
that spread in the living body, or from now on to an inspected object using the loudspeaker (2-9) 
and display (2-8) which were shown in drawing 2 ( drawing 5 ). 5-1 shows the screen which 
displays luminous-intensity change which spread in the living body it is displayed in the living 
body on a display (2-8). Although luminous-intensity change which spread in the living body it 
detected in the living body using the optical waveguide for detection (2-4) is illustrated in this 
example, even if it is displaying the concentration of metabolites (an oxyhemoglobin, the reduced 
hemoglobin, myoglobin, etc.) in the living body or concentration change calculated from this 
change on the strength in addition to this example, it is satisfactory in any way. Luminous- 
intensity change which spread in the living body [ this ] is expressed as real time at the time of 
measurement. Synchronizing with the display of luminous-intensity change which spread in the 
living body [ this ], a sound is emitted from a loudspeaker to the timing shown in 5-2. In this 
example, termination of the brain activity by 5-4 by initiation of a brain activity is directed to an 
inspected object 5-3. As for the sound which directs initiation of the brain activity shown in 5-3 
to an inspected object, and the sound which directs termination of the brain activity which 



showed 5-4, it is desirable for the tone quality represented by the reinforcement, the frequency, 
etc. to differ. It is because such a device enables it to recognize initiation and termination of a 
brain activity clearly. 

[0014] Next, the result of having detected the optical reinforcement which spread and detected 
the organization in the living body using the example shown in drawing 1 and drawing 2 is shown 
in drawing 6 . In this measurement, the optical waveguide 2-2 for an optical exposure and the 
optical waveguide 2-4 for photodetection have been arranged at intervals of 30 millimeters on 
the "motor area" on the left semi-sphere of the inspected object 2-3. Moreover, in 0 - 30 
seconds in a graph, and 50 - 80 seconds, the inspected object suited the rest condition. On the 
other hand, in 30 - 50 seconds, gripping (a par is repeated by 1 Hertz as janken is good) of the 
right hand of an inspected object was carried out. The transmitted light reinforcement in a 
gripping period is small as compared with the rest condition which it is before or after this 
period. This corresponds with the increment in the blood volume accompanying a cerebral 
activity. 

[0015] Although the example of representation has so far been given and explained about the 
optical metering device concerning this invention, the applied technology of the following [ using 
this equipment ] is realizable further. 

[0016] (1) The patient's of a patient's intention transport unit ALS with difficult utterance 
(amyotrophic lateralsclerosis) muscular power declines gradually. Consequently, transfer of the 
intention represented by conversation becomes difficult. However, if a brain works by considering 
an object consequently the concentration of a metabolite in the living body changes, it will 
become possible to aim at communication by measuring the concentration or concentration 
variation. 

[0017] (2) In rehabilitation drawing 6 using biofeedback, the blood volume change accompanying 
gripping actuation of a finger within a brain is displayed. An inspected object can know the blood 
volume change within initiation of gripping, termination, and the brain accompanying a series of 
actuation on a screen. For example, suppose that there were those to whom the function to 
move a hand fell according to a certain accident etc. Since the activation situation of the motor 
area is displayed on the screen shown in drawing 6 using the intention guide shown in drawing 1 
and drawing 2 , it becomes possible to train looking at this. 

[0018] (3) It is possible to measure blood volume change in the example shown in application 
drawing 2 to a game machine. Moreover, it is also possible to control change of blood volume by 
changing the frequency where a finger is moved. For this reason, two or more persons' blood 
volume change is measured quantitatively, and the application to the game machine which makes 
it compete for blood volume change using that measurement result is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The screen configuration of the intention guide by the visual-stimulus method (1). 
[Drawing 2] The equipment configuration of the optical metering device which performs volition 
induction. 

[Drawing 3] The image of the increment in concentration of cerebral structure, a living body 
intrinsic-light propagation property, and the metabolite in the living body accompanying a brain 
activity. 

[Drawing 4] The screen configuration of the optical metering device which performs volition 
induction by the visual-stimulus method (2). 

[Drawing 5] The screen configuration and control sequence of an optical metering device which 
perform volition induction by the acoustic-sense stimulating method. 

[Drawing 6] The example of an experimental result using the optical metering device which 
performs volition induction based on this invention. 
[Description of Notations] 

1- 1: A screen, a 1-2:axis of abscissa, a 1-3:axis of ordinate, 1-4 : the bar in which transmitted 
light reinforcement and 1-5: "initiation of a brain activity" are shown, the bar in which 1-6: 
"termination of a brain activity" is shown 

2- 1: The photoelectric element represented by the optical waveguide for an optical exposure 
represented by the light source represented by semiconductor laser, a light emitting diode, and 
the lamp, a 2-2:silica system optical fiber, the optical fiber made of acrylic resin, and the optical 
fiber made of a fluororesin, a 2-3:inspected object, the optical waveguide for 2-4:photodetection, 
a 2-5:avalanche photodiode, and the photomultiplier tube, a 2-6:central control unit, a 2- 
7:personal computer, the computer represented to a workstation, a 2-8:display, 2-9 : loudspeaker 

3- 1: A skull, a 3-2:cerebrospinal fluid layer, the 3-3:cerebral cortex, the optical waveguide for a 

3- 4:exposure, the optical waveguide for 3-5:detection, 3-6 : blood volume change field 

4- 1: The display screen, a 4-2:axis of ordinate, a 4-3:axis of abscissa, 4-4:transmitted light 
reinforcement, 4-5 : figure 

5- 1: The sound, 5-4 which direct initiation of the timing which emits a sound, and a 5-3:brain 
activity to an inspected object from the screen which displays luminous-intensity change which 
spread in the living body it is displayed in the living body on a display (2-8), and a 5- 
2:loudspeaker : the sound which directs termination of a brain activity. 
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